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The characteristics of ambient air VOCs
Concentration in Kyonggi area

Yong Ki Lee, Joo Yong Jung, Heyng Bin Lim and Joo Yul Kim

Kvonggi-Do Institute of Health & Environment
Jangan-gu Pajang-dong 324-1, Suwon Kyonggi-do, 440-290, Korea

Four sites in Ky% area were selected to investigate the characteristics of ambient VOCs
concentration. There existed remarkable differences in concentrations according to the sites
and items. The VOCs concentrations were highest in the industrial area with all items and
descending order of commercial, residential, and agricultural area. Seasonal concentrations
showed the highest level in the spring and were descending order of winter, fall, and summer.
Toluene showed the highest levels in every places regardless of the seasons. TCE and PCE
showed high levels in the industrial area. Benzene, etylbenzene and xylene demonstrated
relatively high levels except the industrial area in the spring and fall. NO; had the highest
correlation with VOCs but Ozone had a reverse correlation. The average concentrations of
ambient VOCs in Kyonggi area were lower than those of Seoul and the industrial complex
area. Moreover these levels were vet lower than AALG of U.S. EPA.
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2. A2 2 A4y

2.1. A5

ANBAH = 98 2955 129717 wlY slgle
o AHAAAL F7e g Y, A, FA, AR
o 2+ ) AHo=m g3t AlgE Carbosive S-
I 200 mgel &3¥ F&AFE(ORBO-91)e vl
HEE o]&3le oF 100 mi/min®] FL£o2 244
ZF 2RSS 119 ABER stga 397 A&

27

steith A5 AHE fHE A7 Ysy
Dry gas meterg ©]&3lo FIFE Aoy
FAZE IR F3E wkgof o3 &8 v
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22. Ax€ 2 GC/MS £4 x4

AAE AB2RE ENGIED S F58 U7
A FAFEERE FIAE AU 2 mlE7](vial
with septum)ol] 2713 Carbon Disulfide(CS; low
benzene grade) 1 mlE 7}5td ¢ 208 A% 3 %
£9-8 GC/MSFISON Trio 1000)& o] &3l &
At A4l AHEE GC/MSS =7 Table
17 Zeorm EFEEL VOCs 17%F°] 100 ppme
2 2FHY e A EFE N (Supelco)E o] &3}
et B2 FHFE 95t A" Selected ion”
AL Table 291 Ve AT
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Table 1. GC/MS operating parameters for VOCs

Parameter Condition
FISON 8000

GC/MS series/Trio 1000
Vocol

Columm (60m X 0.25mm X 1.5zm)

Ha ot 10md/min

=" 'y
0 al Lundg/min

Laitier gas

Injection port temp. 250TC

5C/min
Oven temp. program 5o (jomin) —  170°C(i5min)
Tonization mode El+
Tonization energy 70ev

Transfer line temp. 2207C

Source temp. 2407TC

Ms scan range 50~ 350amu
SIM mod .

' < 11.0min

(Solvent delay)

Table 2. Selected ions and calibration data for
target VOCs

calibration
Table(Y=ax+h)
a b r

Benzene 8 7778 0439 0588 0992
Trichloroethylene 130 95132 0416 -0.002 0.999

Compound name m.w Selected ion

Toluene 92 91.92 0411 0043 0995

Tetrachloroethylene 164 131.166 0119 0018 0991

Ethy! benzene 106 91.106 0209 0030 0.9%
m.p-Xylene 106 91.106 0709 0062 0.9%
o-Xylene 106 91.106 0.347 0030 0.9%

A GE VOCsel FEEEE Table 3 %

A2 F

7133 TS A 47 263

Fig. 13 2th FgA G~
yetyon, A4, 4, v&EXY ¢o=
Zasgt AnsEE Ykl 352 Toluene2
24 FTUAAYGAA 10066 py/mwoes FEAY
3193 pg/mEc}t 38 o)A ¥ EE e
7V 2 Z9 FEiolE HI AL TCES
PCEZ LA G M = 21.326 pg/m, 1.984 pg/m'S
vebd b, FEX 9ol M = 0416 pg/m’, 0.023 pg
/mell JeERd 40~808) A= AolE HF o
US EPAQ] th7|ZF Hx7|FEXQ 7184 FixT
ZAALGYRTE AgEo] @2 & RTh E
3 F9AAeH= TCE, PCE 53 #& Halo
Hydrocarbon®7} il E 2l vbd e X]"“ﬂ’ﬂ
¥ Benzene, Xylene® 2 W& 31gEo] 11
=E Yeie 548 2E9h

Table 3. The concentration of ambient VOCs
with sampling sites

t: opug/m
Location . .

Compound Commercial Industrial
Benzene 755715224 9.995+6.322
TCE 3.135%3.014 21.326+22.100
Toluene 32616124115  10066%+102.08
PCE 0.379+0.820 198412243
Ethylbenzene 4256+3.067 8.508*=5.889
m.p-Xylene 3446£2712 5936£3537
o-Xylene 2.87512.448 401212905
(bmmun;,ocamn Residential Agricultural
Benzene 868317934 5.965+5.438
TCE 14352590 04610577
Toluene 31.843+£26719  31.930%20.872
PCE 08342728 0.023+0.120
Ethylbenzene 425713738 1.167+1.228
m.p-Xylene 21911586 0.904+1.058
o-Xylene 0.909+1.400 05270747

TCE, PCE %3 Z< Halo carbo e Y
oM AREAR Bel AHEHE EEZE FYsA
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Fig. 1. VOCs concentration characteristics with
locations.

32. AdHY =54

AdE VOCs® 5E54-S Table 4. ¥ Fig. 29
UERATH AMAIE S 7MY 2L BEE BEHo|go
M, AL>AE>7ME w2 FEr) Zasiau =
AbE AetEe] FVOC BEE ol 11215 ug/me
2 7P 9 729 3813 p/mE U oF WAL =
Atk THE 22 F% HAE 24 $EL Toluene
o2 ol Axe AFEY HAE vEidon U
o F5& 2~389 AAE HAE Yyt

Toluene2 A&£E =& FJEY 9} %
A ARF o8] wWEe HEHFo] s
] -

I O

s FH AMREY 272 U] F FE0 A%
He Aoz o&Hr) dutdeos ALANE G
g dEHE B8 &£EZ s VOCse 3urA
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Table 4. The seasonal concentration range of
ambient VOC
unit : pgg/m'
Commpound Season Spring Summer
Benzene 10.101 £8559 7.36814.364
TCE 11.095+10.201 3.287+3.790
Toluene 78821£85979  26.487+32.957
PCE 0.740+£1.917 0.776 +1.569
Ethylbenzene 5730+4.618 4.001+5.207
m.p—Xylene 3.8393.039 1.518£1.563
o-Xylene 1.824%2.643 2.056+2.424
o Season Fall Winter
Benzene 4303%4.014 6.543£6.303
TCE 4018£3.698 2.901+3581
Toluene 20.286+16.473 63.226+57.226
PCE 0.532+0.879 121712012
Ethylbenzene 2678%+2156 5538+5016
m.p—Xylene 3870+3313 37303633
o—Xylene 2.444+2.454 2261+2517
* Mean*SD
oy

a

conclum/mx10")

sairg ame ] wirkr

| Brew TED Tieen RENBENE pRiooN oXer)

Fig. 2. VOCs concentration characteristic with
seasons.
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Table 50l eRd upe} o] zAME VOCs &5 |
9 7 e AgdAE Ve 22 NOSIAL s}t of7
LEL QATBAE e of A

o

Z7l2 ARA4A FAEE VOCs7E BAE A7l Qo] ZoE AL ouidit, AAEZ oY 7+
714 zAe Jgo g g7 Fo AFHY v A VOCs #l&E A5 9std Hal &A= 30%
=& 7MEAIE Aor Algdgdg. =3 AL AxE Aex 2 ZEAdE ALFAA AN HiEH
VOCsEEASS & O 28 298 A7 = oz nuyan gk’ madA sdsel A
olE7IEEAY 9F¢S E F Utk F AEA {3 A#|FHAXE W] F VOCse FEF7E
B AdF] o3 FTHYPEL] odGEZHo] it duk e dEZY &5 VIS HWHI BA
Lo mlAE A4S A T 5 e oL = 7t de Aol FPHER d7|ed AL
71zrel Fa % Apgte g T HEF ZAFAT} zZog A= ¢ A= HoFoh
g8 Ao} Tableol Wb wlel 7o) &3 VOCs Wi+
o] FEEL AW Yel L gtk o]RAL &
33. guk gir|ed 22 1}9] A3 A o] Aol 7] F VOCsE #A42A7]E AE
oulsl, 9] HFE ] VOCsehe AL 1
3f webs H A FASET Qe B

Table 5. Correlations between VOCs and ambient

pollutants
CAJ SOQ 03
Benzene -0.027 0.070 0.523%x* Table 6& A71A el A ZAFE VOCseF B}A] <
TCE 0.530% 0315 -0.289 o4 ZAE VOCsoHe| 58 wme ol 2
Toluene 0.236 0.381 -0.049 AHE WOl A E7E B ole] WBo] glAu
PCE 05495 0221 -0.379+ NEg wrolnzm A wmdnz Basel
E-Benzene 0.239 0.128 -0.059 919 AR 7] F VOCse 5= Ae 5
m.p~Xylene 0.612%* 0.540%* -0.233 ARGoltt FEA A KT} u o] FEZo]
o-Xylene -0.199 ~0.446%x 0031 ge EEE By MANAHDE RS EEE
VOCs 0.218 0.370 0.058 E_?\i];}- EE-@_]_. %]_%9] %_—_Eﬁ‘\__i;oll) ;\?1_511291?_1 %ﬁ_
= 3 o AR mEsZE
NO NO, NOx PMio olzie sy sy MAAY FEFE BU
o zto o HFRAFFL o 2= 9 -
Benzene 0.086 0535+ 0277  -0234 2o grew ulg FAGE & F A 2 A
o= = 2 29

TCE 0.120 0126  0.039 0.129 717 2 e 0E AGE USJ)EPAO\W A
Toluene 0276 0623 0439 0317 weti gl VIR AREFERGET HE T
ol&x 7] = o] e AALEE= Alz}st £
PCE 0366 0030 0273 006 f }; “j 15 VOSS | 9% : UJ; “r]“'r]‘
= © AL = SFX] ¢ 3 =I5 A R)
E-Benzene 0316  03% 0411 0129 e obd Ao btk A% 1: 1 gigih
ol 3 35 Al Qe E X 2] o]
m.p-Xylene 0.575%* 0590+  0.631++ 0.086 VOCsel "]fﬂ ‘qi”nzz LAY BEF A7 ,:
ZAMs 2 riedEnd AL A8 &%
o-Xylene 0011 0062 0062  -0.069 T L i = ;H 1101 ‘; HL 4;”-& ﬁ"‘}“‘ ALA

o] ZAFA TS Qojof & Ao Z AlgFHT

VOCs 0.261 0.564 0412 0.257 Fa7E A st Aog A} }

* P<O.05, **x P<0.01
4, 3 £

NOsE QR A4 HASE R 2983
A

2 NO¢k VOCs® ZaaArZ wrhe AL A
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Table 6. Compraison of VOCs concentration with

locations
unit : ppb
Item Kyonggi Seoul Industrial
Benzene  231£029  666%476  173+136
TCE 1.12*153 0.09%0.10 -
Toluene 11971786 1820%556 21.95+24.08
PCE 0.11+0.09 - -
E-Benzene 0961042 2621094 318+1.30
mp-Xylene 066%0.33 227+1.10 219+1.13
o-Xylene 044+0.27 1.85+1.28 1.56+052
Item Background Japan AALG
Benzene 0.88%0.10 0.95 50/day
TCE - 0.33 0.7/year
Toluene 1.91+0.78 - 380/8hr
PCE - 0.13 1.2/year
E-Benzene 1221012 - 30/day
mp-Xylene 1.76%1.06 - 660(13)/day
o-Xylene 0.80+0.16 - 66/day
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